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FAILURE MADE AND
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FALLURE EFFECT
fH END [TEM

EANIOMALE FAR ACCEFTANCE

A malfunclion in Lthe camara ko Lause
Lotal Vost af bhe active video sig-

o |

prowide degraged parformance.

ar videa infgrwation that wil
Cam—

pasite spnc and vertical Vlanking
signals are wieable and not affectad.

e
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Comrand Decada Loyiq.

Cormand Exzcubion Logic.
Camera a Timin Logic,
Horizantal Oefleclion.
Vervical DafYection,

Focus Cureent.  Harizental Adige-
ment . Yertical Alignmenl.
BlackMhite CYipper.

Lamna Corrvectran.

Aparlore Currection.

Shading Carvection,

Yidao Oubpuy Briver.
Autamatic Light Coadrgld.
Automatic Gain Conlral,

Oark {urrent Compensation.
Output Yollage Regulatar Input
Voltage Pre~Regulator.
Frimaty Oscillatorf

Oriver {syne lass}

Secongary Bectifierst Filtars
(otdnge of voltage ar loss of
Filtering|

High Yoltage Power Supply.
Fargel Preamplifier.

Buean Curreat Aegulator.
Cathade 0Tank img.

Shading Waveform Genardlor.
51T Yuhbg

[1) Unable ep agea leas
iris.

(2) Degradation of pic—
ture content.

Horsi Cage:
Loss of misslan critiral

yiden.

DESICH [EATURES

The TW/lans Assenbly 45 comprised of 16 electrical subassenblies; 1} subaisembl ips
are HCA Aatro desigied and fabricated wsing standard printed-circuit baard Llype of
construckion. The remaining three assenblies, high valtage power supply, vscillator,
and stepper woktory, dare wendor suppiied comgonents which have bese spaciFisd and
purchaced decarding to RCA SpeciFicatian Coatral Drawings |5CDs) prepaved by engi-
neering and veliabibity assorance. Specifications per the SO are preparcd La
establich the dasign, perforsance, test, qualificaiion, and ACCeplancd reyuiremenis
far a procured piece of equipment.

Parti, materiols, processes, and design guidelines Far the Shutble COTY pridgrag Are
spaeifred in accerdance with RCA 2205603, This document defines bhe Progras require=
ments for selection and control of EEE parts. [0 the maximwm extant . and fonkittent
wilh avarlability, all parks hawe been selected From military specifications at the
JAM Yevel, a5 a mininum, i aodition to Lhe overall selection criteria, i subsek of
general purpose preferred parts has been defined by this ducument and the RCA Gowern-
aent Sysiems Division Standard farts Lisk. 1a the case of the (HOS and TIL famidy of
microfircuits, devices are screened and bested to Lhe HIL-51D-HBIC equivalent and
procured wider the designitions of WI-RELS3WD and SN S4L5 From WOCA-SSD and Texas
[nslrunents Corp, respectively. Parts not included in the abave dacuwments have been
vied in the design anby after @ nonstandard item appraval farn IHSLAF) haz been pre—
fared, zubmiited to Reliability Assurance Engineering {BAC) and appraved for use in
the specific applicativaish debined in Lhe NS1AF by HASA-DSC.

Horst—Case Circult Analyses have buea parFormed and docusentsd for 21) fircuit
desiyns Lo demonstrole Lhat sofficient uperating mdrginy ¢xi1st far alt gparating
conditions. The analysis was warst case-in that the value For pach of the wariahle
paramctersi was sel to limiks that will drive Lhe output ta a maioun {or minimum} .

A compenent applicaiian review and analysis wes conducted to verify ihat the applied
SEtress an edch plece part by the tomparature eslremes idenbiticd with eavironmental
qualilicalion desting does not exceed the stress derabing valves sdentified in RCA
£2955011,

In addition, an objective ezanination of the design was performed Lhrouwgh a POR and
COR to verity thal the TWC/Lens ossembly et specificalion dano canlractudl rEyui ra—
menl 5. o
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FALLURE WOOE AHD

o DMGE. L e
A mablonction in the camera bo tause
Lolad loss of Lhe ackive vides 5ig-
nal gr vides informakien that wi1Y
provide degraded performance. Con-
puszite syac and veriical blanking
$1gRdls are usesbla and not arfected.

[K'LA
A2 Cowiand Decede Lagic.
Command Exacukisa Logid.
Comera Timiag Logie.
&1 Horizontal Detlactioa.
Vertical Deflection.
Focus Current. Horvzonbal AYign—
ment- Vewbical Aligamant .
44 HBlarkAdbite {lipper. .
Gompna {orvection,
fperlore Correciian.
Shading Curregliya.
Yidea Oulpul Oriver.
A% Autumatic Light Contrel.
hutomatic Gasn Contrgl.
Ourk Current Compensation.
A Output Yoltaga Aegqulator.
Inpul ¥oltagqe Fre-Regulator.
Al Primary daciHlafors
ariver {sync loss)
Secondary HecLifiarsS Filters
{change af voltaye or Ipss of
Tiltaringl .
all High Yollage Fower Supply.
Ay Target Preanplifier.
Al Bewn Current Regulator.
Cathade Hlanking,
Alg Shading Wavetarn Generator.
al4d 5IT lube

UNIT  _ TYC/HLA
DWIG MO a094815-205.500 7

SHEE T 2 ﬂ; 1q__

SHUTYLE CETY
CRITICAL ITEMS L1537

FATLURE EFFECT

HARDOMALE FOR ACCEPTANCE

.. OH ENC [TEH
{1] Uncble 1o open lens DESIOH FEATURES {(Contimued]
iris.

(2] Degradation of ple-
Llure content.

Worsi (gse:
loss of mission critical

viden.

BARE BOARD [(OMSTRUCTION (A2}

The bgard is of “welded wire™ comrsbiruckion. A4 Lhe bare board leval this does nob
distinguish 40 from 3 normal PO baard excepk that holes which wilV taka weld pins
generally are aob connecied to #C Lrages. Only those pins which being power and
ground potentials ta the 105 are an PLs.  An annular ring surrsuads Lthe hole in the
board where each puwer ard yrownd pin is localed. These pins are then jaldered to
the trace like any other component bead. Aside From bhis teature, all design

& construclian techmiyuay used im PC baard layoul apply.

BOARD ASSEHBLY (A2}

The drilled and £tched bodard is gopulated with several hundred solderable or
weldable pins. Power and ground ping, as well as connectar pins, are soldered in
place. Discreet compooegnis {resistors, diades, capaciters) are atbached to
bifurcaled terminalbs, where they are soldered. Flatpack Ils are weldaed,
Tea-by-ledd ,to tha lops of the weld pisns. After walding, axbra lead materiel is
trimued awdy. Circuwit connactions are made using #30 WG nickel weld wire, [he
wire 15 welded to the pin jurfaces pn the board backcide. all wire welds are dana
using a machine which is tape driven, thus eliminating the pussibility of mismiring
due Lo operglor grror. A1l wiring & circoit performance is tested prior tp
box-tevel dnstallatian. Afier successful testing, compensnils are stabed gy required
by drewing notes and the assenbly i< coated with nrethane .

The bpdrd s insevtéd ia the box om card-edge quides, in the Same mannar as Lhe ather
PC boards,
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FA[LURE WODE ahb FATLURE EFFELCT
- CAUSE OH END JTEH RALIGHALE FOR ACCEPTAMCE

A aulfunction in the amera to cavsa | {1) Unable Lo open lens DESIGH EFATURES {Condinuwad)

tvlal loss of the actlva video sig- iris.

nal ar videa information thal will (2) Pegradation of pic- BARE BOARD DESIGH (A3, Ad, AG, AR, A7, AD, AlD, AXZY

provide degraded parformanca.  Coan- ture content.

posite sync and vertical blaaking The (A3, Ad, AS, A&, AY, AD, AKD, and A2} boards are construcied From laninated

signals are useable and act affected.| Warsl Case: copper—clad epoxy glass sheavs (NEMA G-10} Grade FR-4), PER MLIL-F-556174&. Cirtuil

Loss of mission critical cémnzctions are made through printed traces which ron from paeint Lo point an the

Iy whden board surfaces. Ewvery drace lerwinates ab an annuiar ring. The annular ring

88 Command Decode Logic, ! surrduhds bhe hole 90 whick 3 component lead or terminal s Yoceked. This ring
Commind Execuiian lagic. provides a fouting for the solger, snsuring 90od mechanical and electrical
Comera Timing Lagic, perfurmanie. lis side and shape are gaveraed by HIL-P-55640 as are tracge Widthy,

43 liprizoalal Dedlbaciiaw. spacing amd routing. These requiremenils are reitarated specifically in drawing
Vertical Refleciion. nokes to further assure compliance. Variations between the arlwerk master and the
Focus Curreal.  Horizontal Alige- Final preduct [due to irregularities of the etching process) are alss coatiral bed by
mank,  Vertical Aliynment, deswing notec. Fhis prevents waking deFective boards Fram goad arbwerk. Holes wivich

A4 Black/White Clipper. . touse no Fead or ferminal, bul sarve only to electrically interconnect the dilferent
Gamns Coarreceion, board layare, esatain slilch bars For mechanical aopport and iscreased reliabilley.
Aparture Larraction.

Shaving forrection, The Lhru heles are drilled from a drill taps thus eliminaling Lhe passibillry af
Videg Quiput Oriver. husan erryr and allowing tight Control over hale and asnolar ring cungantFisiky, an

Ab  Aulomatic Laght Contral. important redtability criterion. After drilting and etching, A11 copper cladding i1
Automabic Gaia Cankrsl. Lin-Tead plated par HIL-5¥D-1495. This provides for easy and relisble soldering al
Rark Lurcent Campensatian, Lhe time of Loard asseably, even 2fter perinds of prolonged sturage.

L4 Output Yaltaye Renulaepr. Voitege Pre-Aegul ator.

A [nput Primary Oscillatars
Driver [sync loss) BOAKD ASSEMBLY DESIGN (A3, Ad, A%, Ab, AT, A9, 017)

Secondary Reclifierss Filters Al conpunents are installed 3n a manner which assures mawimum reliabil idy.
Ichange of voltage ar Toss of Lompanent leads aré pre-tioned, allawing total wetting of so)der Joaints. A1l Weads
Filtaring) are furmed Lo provide skress velief and the budies of targe components are stakad.

A Ihgh Valtane Pawer Supply. Special mounting and handling iasklructions are included in each drawing reguired

&4 larget Preanplifver. alter hinal assembly, The board is coated wilh urelhane which prolecis dgainst

AL Bean Current Regulater. humidily and conlamination.

Cathode Blankiny,
A1d Shadiayg Havelorm GCeneratar.
f4 ST Tuba '
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FALLURE HODE AhD

FAILUAE EFFECT

EAFTOHALE FOR ACCEPTAWCE

£alSE - OH EMD ITEM
A malFunckion in bhe camera ka cowse | {1 Unable ta open Jens RESIGN. FEATURES IContinued]
tutal Yoss sl bthe ackive videa $ig- Iris.

nal or video infprmation that will
arivide gegradad perfomance.  Com-
pusite sync and vertical blanking

signals are useable and ant affacted.

kLS

ff Commgngd Pecode Logic.
Comand Everuiion Logic.
Canera Fiming Laqgic.

i} Horizanlal Deflection.
vertical Dedbection.
Tocos Currenl .
ment.  Yeriical Avignment,

a4 Mack/dhite Clipper.
Gasuma Corrpctipn,
Apertura Correckion.
Jhading furrection,
Video Gutpul Drivar.

A3 Aulomatic Light Conlral.
Avtomat ic Goein Control.

Dark Current Conpensalion.

A9 Ouiput Vpltzge Reyulalur.
loput YolLaqe Pre-kegulaior.

41 Primary Dscillalors
Oriver [sync Taxs]

Secondary Pactalierss Filters
{thange al vollage or Joss of
{ilkeringl

ai  Migh Volbtage Pawer Suppby.

A0 Targor Preamplifier,

AlQ Beam Current Heguldlar.
Cathoda lankng.

817 Shading Wave form Gencralor.

Ald 511 lube

Horizenkal Align-

{121 Degradavios of pig-
fure canteal.

Horsk Cgep:
tass of misstan crltical
yideo.,

B0ARD HOLMTERG (A10)

PBug Lo peckeging canrstraints within the caera, the 410 W divider assembly is built
in “rordwasd” fashion. Fup PC baards, sach 2.1 inches square, are moonded opposike
gach other, separated by 344 inch Wong stangsffs. HBiaxial compansants span the
diskante Delwoen the boards and are saldered in place, one lead e sach board. $pme
jumper wires aré also mpuented Lhis way., AlY saldar joinls are staked, [he boards
have a l-inch diamelar hale through the center. Tha vidican tube sochet fits khrough
Lthis hole and has its Flying leads soldared to thru-heles in vne of the boarde. AL
camera-level Tnstaltativn, 1he entire AlD modulé i3 inserted in place araund Lhe
slem of Lhe widicon Llube and bplted in four places to the housing. Ihe sockeb is
then engayed wanually tp the tube, complebtiny the inskallaliom.

BOARD RMOUME NG [A49])

The beards are maunted to the target preasp housing by 4 #4—0, screws. Fhis
provides Ample sapporl simce Lhe board i< only 1.8 2 7.1 inches. Elecerical
carrection vs by jumper wires soldered to bopard terminals. A sheel setal cover
5 installed over the board to pratest it during handling and installation af Lhe
target preanp assembly.

BIAKRD FiACEHEMWF

The A?-4& low wallige poner supply boards are bolied in place ab & poinls argund its
perister.  Four of These maunating serews also pass thrsugh and Lie down the smaller
A1-B board. Theiw bwo boords are wounted Tace—to-fare, separated by Lhe standafis.
Elactridal interconnections are achieved by jumper wirgs between the bwo boards. The
Al-A hausey o Fd—pin cammeclor which brings in paver and signals from outsida Lhe
malule . ’

The modul e

The AT moidule 1ncdudes Chese twa boards as well as qﬂher transisior Q4.
w The busrds

housing 15 bent alumiaumn sheet, comprised of Lwa halwes screwed iogelher.
and Q4 are secured le the dover ha'f, and wired Logether.  Then the upper half is
put in place. By mounting Q4 girectl ta the almwninum housing. goad tﬂernii
pErforwdnce s assored.

The &l, A3, A3, AL, Ah, and A12 buards are secured in the electronics assembly by
gald-glaled Berylliom capper card guides. Conaeclians are mdde to the mather boird
with Blind—mated consectors. Disengagenenl during launch is proveaied by & Cover
which spany Lhe kodrd's free silge.
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FLIURE HONE ANR
(W11 4

FAILUAE EFFECT
UM END ITEM

RATIONALE FOR ACLEFIANCE

& malfuncdion in the cawera ta Ccousd

total loss of Lhe active video sig-
Aal or vides inlormation that will
provide deyraded perfermance, (om-
potite syne and vertical blanking

signals are wsealle sand nél afl Fecteg.

IYg
fd Command Decode Logice.
Command Execuivon Logic.
Cangra Timing Logic.
5 MHurizental Oeflection.
Vertica) Deflection.
ment,  Yertical Atignment .
1 BlackswhiLe Clipper,
Ganma {arrection.
Aperture Carraclion,
Shading Correftipn,
Videa Gulput Oriver
Ly  Awtomatic Light Loairal.
fulanatic Gavn Contrel
Jark Current Campensatlion.
W Duipul Woltuge Regulator.
[npul valtage Fre-Requlator.
Jd Primary Osctllalor!
Oriver {spnc loks)
Secondary Rectifierss Faliers
(change af waltage or loss ol
filtering)
Hivh Yolrage Power Supply.
largel Pecamplifier.
0 Bedm (urrent Kegulater.
Cathode Blasking,
I Shadwng Wavelorm Generator,
51T Tube

—

{1} Unable te spen lens
iris.

{21 Degradation ol pic-
lurg (onlent.

Lozs of uigsinn critical
video.

The high-voltage power supply 15 purchased to a pertormance specififation that
delavls the design, qualifscatvan, and production requirements Tor wse in the TV
Cameca Syslem.  Mois designed Tor a minisue operalional life of A000 nours and
shall exhibit ao evidente al arcing, corona, or any ciher inlermiltent or ocontinuows
§ailure when operated at any atmaspheric pressure From tsea Javal ko s 1079 topr.
ANl elecirontc components and materials vied in the power supply design are verifieg
to conlprm with the raliability reguirements of. the Shultle CCTV program at outlined
by MALA-JSC,

The 507 iube is a selecled high—grade silicon—divde—array target widicon with Jan
ditached image inlénsifier for pperaling at Tow Tight levels. taceplate expasure

5 controlled by e g s of an putonatic Lighl Control (ALCY Fuaciion thal restrices
operalian ta 2 w W7 Fopl-randles. This can provide an 517 Vife of more than

1WAD hours according to the wanul aclurer's recomrenddtions. by providing esposure
conirol when using the 510 Lebe, life can ba extended Lo Lhe point where reduced
thermignic cathode ewmission will gag its T1Fe, &5 in olhér camerd tpbes. ‘
Becavse ol i1y excelleat chacvacteristiee manynilitary, medical, and scienlific
applications, 1n addivion tu surverttonce applications, fave been developed ior
luw-Tight-level 1elevision cameras enployiagthe 517 Lube.

AlTl(w: T

For Qualitication Teat Flow, cep lable 2 Tpiated at Lhe front of this bogk.
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FAILUKE MODOE ANE

FATLIME EFFECT

HATIORALE FOR ACCEPTANCE

[CAUSE 0B ENMD ITEN _
A malfunckson wn Lhe camera €o cause {1} Qnab]e Lo open 1ens ACCEPIAMCE TESI
toval loss of the jetive videa sig- irie. . .

wal pr video infermation Lhat will
proevide degraded performasca. Codn-
pasite spnc and vertical blanking
signals are useable and nat aFfarted,

T .

AL Coweand Decode Loglo,
Lomaand Ewacotion Laygié.
fawera Thming logic.

Al Horizuntal Deflection.
Wertical Deflecvian.
ment . Verbtical Al igrmesti.

A% Blackshile Clipper.

Gasnma Larrection.

Aperture Correckiog.
Shading forreclian:
Videa Gutput Briver.

#% Avtoematic lvghit Contral.
Autpmatic Gain Cunlrgl.

Oark Curreni Congemsalian.

Ab  Output Yaltage Regulakor.
[npul Yoleage Pre-Regulatar.

af Primary Oscillaturs
Oriver {sync luss)

Sdcandary Rerlifiers/ Fitlares
{change af veltage or boss of
lilleringl

& High ¥ollage Power Supply.

AY  Larget Freamplifier.

ALD Beam Curcent Regqulatgr.
Lathode Blanking.

412 Shading Haveform Generatgr,

A4 SIT Jube

(2] Deyragation of pic=
ture conleni.

Worst Cgsa:
lass af miscian critical

virten,

The COFY spstems! TVC/MLA i subjected direclly, wilhout wibration iselators which
mighi be used in their normal installation, Lo the fullowing testing:

* Vibralran; Z0-BlH: : I dBSOCL-rise from 0.81 GE/Ha
B0-35D Hz: 0.3 G5/N:
150-7%0 Hi: =3 dBA10 (Qck-slopa
Test Duration: 1 Hinuke per Axis
Test lavel: BE.F Grms

* Ihermzi Yacuum: In a pressure of 1102 lore, the temperature shall be as
' Fal | gws e

: 125% £ Time to stablize equipment pluy | hour

25% F: Twme tp stablize equipmeat plus | hoyr
1257 F: lime ts stablize equipment plus | hour

The TVL/HLA mway nat have been subjected to the wavuum tondition.
for Acceptance Test Fiow, see Table | Tocated aL Lhe dront of this ook,

GEERALIUMAL TESTS

Ia arder to werify thal CCTV cpmpanents are operaticnal, a lesl wusi verity the
health ol al) the camnand retated companentt fram ihe PHS (ATAN) parel swileh,
thraugh the RCW, 4hrowgh the sync lings 1o tie ComerasPTy, tu the CaneraPTU ¢oomand
decover. The Lest nost also verify the camera‘s ability 1o produce videa, Lhe Y5 s
ability to route wvidea, and Lhe monifar:s abiTity to display videa. A sinilar test
would be perlormed 1o varvfy the HEH comdand palh.

Bre-{aunch on Orbiler Test/In-Fljght Test

1. Power {CTY Sysiom.

Z. Wia the PHS panel, select 4 menitor as destinatian and Lhe camera woder
test a5 Sourca.

1. Send "Camerg Puwer On® conmand from PHS panel.

d. 5z2lect "Enternal SyncY mn monitar.

9. Qbzerve videa displayed an menitor. Note thad &f videa on manitor ia
Lynchroanzed {i.e., sLable raster) Lhen ihis indicates that Lhe camera
iy receiving camposite syae From the DU and that the camers 15 producing
synchrgnd ced videa.

b Send Pan, Tilt, Focut, Zoem, DLE, AND Ramra €oiands and visually {eithar
#14 Lhe munitor or direct chserwatron} verify aperation,

Ao Seleit duwnlink as destination and canerd under tesl a5 Sdurce.

8. Ubserve wideo routed ta downlink.,

9. Send "Camera Fower BUE" connand via PHS panel.

1. _!E:in_‘-dl Elees ¥ Theowgh % escept bisue Loimanos ¢ia the FDR Coumnammadth.
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CRITICAL ITEMWS LIAY
SHEET ? oF 1]

FAILLURE HOOE aMD

FATLURE EFFECT

BATIOHMASE FOR ACLEPTAHCE

CAdSE a4 EnD [TEM .
A malfumcrion in the camera Lo cause | {I} Unable ig open lens QASIMSFECT ION
total lass &F the active video sig- Iris.

td] pr wideg infarmation that will
provide degraded performance. Con-
Fesite sync aad vertical blanking
tignd |5 aré wsestle and not affecLed.

IE L]
4l Command Derode Logic.
Cemmand Execolion Lagic.
Comerd Timing Logic.
A} Horizgntal Dallection.
Yertical Defiection.
Tocus- Curvenl. Horizonial Align-
ment.  Wortical Alignoent.
Ad BlackAhile Clipper. .
Gomma Correckion.
Aperlure Carreciian.
Shading Carrection.
Wideo Dulput Driver.
A3 Autamatic Light Contral,
Autnamatic Gain Canlral.
Oark Current Campensation.
Oulput Yaltage Reqularer,
Input vYoltage Pre-Requlaler,
Primary Oscillakoc/
Driver [sync Inss}
Secoamdury Rectifiersd Filters
(change of valtage or luss of
Filtering)
High Voltage Power Supply,
lurget Preanglifier.
U Heam Current Aequlatar,
Cathodge Blanking,
Shading Maveforn Geagratar.
SIT lube

L

TZE

|
—
i )

(2) Nagradation of pic-
bure funlent,

Morst Case:
Loss of misziun cribical

vigea.

1 - The TW( MLA EEE Parts and haroware |tems are procured from
dpprovid vermdors and suppliers, which aeer the requirsmonts set farth in khe CCTV
contragt and Qualidly Plan Work Slalement (WS—25935F8). Kesident OCAS parsannel
raview all pracurement docusients to establish the nesd for $81 on sedected paris
{PFAL 50T},

Incoping Inspection gnd Sloraue - lacemiag Qualily iespactians are made on all
received maierials and paris. Resulis are recorded by lot and retained in File by
drawing aad control ambers for future reference and traceahilitg. a1 EEE parts
arg subjected dp incoming acceptance Lests as called For in P4l 315 - [aconing
Enspection Test [astructions. lacoming Flight parts dare lurther procasced jn
accordance with RCA V4B6BA - Precandikioning and Acceptance Requiremenls Fur
Elertranic Parls, wiilh tha enception that OPA ang FIMD tecting is not performed.
Hechanical itens are inspecled per PAD 316 - lncoming Inspeciion Insbruckioms for
mechanical ilems, PAl 305 - Incoming {Juality Cantrol [nspection [nstruction, and

PAI 812 - Arocedure far Processing Incoming or Purchased Parts Designated for Flight
Use, Accepted items are delivered to Matertal Controllea Stores and rataiaed under
ipacified canditions wntil fabricalion iz required. Hon-gomborwiny makerials are
held far Hatervd]l Review Baard [HEB) dispasition. {FaR-303, PAT 1QC-511.}

b il = Prior ts the start of TVLC baard assembly, 211 ilumg
arg werified to be carvecd by stock room personnel, as the iiems are accunubated ko
form a k1i. The itens are verified again by the oparatar wha assewbles the kid by
cherking against ihe as-built-parts-tist [ABRLY, PCAS Handatary lagpection Points
are designated for all printed circuit, wive wrap and velded wire boards, plus
harness coanectors Far soldering wiring, <rimping, sulder splices and quality
wirkmanship grior to coating of tha componeat gide of bpards and slagviag of
harnessei.

™™ Boards

Specific TV board assembly and test instructions are provided in drawing notes, and
applicable docunents are called ool in the Fabeicatian Procedure and Record
(FPA-22G48)9} and parts list PL229491%. These include shottle W0 disenbly notes
2591660, Process Standard RTY-565 2780881, Process Slandard — Bonding Velorg lape
I2B0BEY, Specification Soldering 7280749, Specification Mane Plate 4ppiicakion
VSEOIGF, Specificstion - Crimping 22HOB00, Specification - Bonding and Staking
JHOBPE, Speciticabron - Urethane coaling 2280877, Speciticatwn - locking Compauag
Z0ZB1ib, Specificalion Epnwy Adhesive 2010945, Specificakion — Harking 2280876,
Specification - Horkwanship 8030035, Specilicalion Bonding and Sraking 22B0A7E.
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uUNLT F LT
FHEA NO. _ 4,0,7 SUUTTLE CCTY DG Hib. 2294R 19506 506/
CRITICAL ITEMWS LTST 22948340-602
CRITICALITY _ 2/7 . SHEET g OF 19
TAILURE HOGDE AND FATLLURE EFFECT
T CAUSE h TR I!IEILHD ITEH . EATLOMALE FOR ACCEPTANCE
malfunctian 1n the camerd b0 Chuse nagele to open lens ; '
toral Yosis al Lhe ickive video sig- i iris. we UALINGPECTION  LLantiaued)
nal gr wideg information that wll {%) Degradatiga af pic— IV Assembly and Jest
provide dogradod perfornance. Do fure conkenk.
pesite sync and vertical blanking An open box lest ic performed per [#-1F-2294819, and an Acceplanie T
signals are useaile and nob affected.| Harst Lase: W-A1-294014, inchuding vibration and Lhermal vacuun. Forques are :;:c?::ed and
e Lass of mlssion criLical witnessed, traceabilivy nunbers are recerded and cabibrabed tools are checked prior
Eg c nd Becade Logi vhdeg . Lo uie. ALA QualiLy any ‘?‘-‘ns inspections are performed at the completlion of
g code Logic. specified FPR opurakions in accordance with PAI-204, PAT-205, PAL 206 und Pal 217.

Command Exerotion Logic.
Camera lining Logig.

K| ﬂ:::::::iéﬂ?‘fuffaﬂﬂ- Ty A Assenbly and est - ATLer 3 TVC and an HLa have has been tesled indlvidoally,
Fe e ata Al ign- Lhey are mated and a Finz) acceptance test is perfarmed par TP-AT-229401%, iscludiay
. wibration and themal vacuum envirarments. RCA and DCAS persannel manibar these 1ssts

meat.  Mertical Aligament. : . i
: ! : and review the atcepbance tast datasresulis. These persoanel alio inspect dar canf
A BlackhS/White Clipper. after all repair, rewark <nd reLest. L ' p nfurmance
Goima CoOrrecison. .

Eﬁ:;&:recﬁg:::t:;:" Ei;np_?_ml.%nn_tu[ il pmeal - The TEC and HLA are separated priar Lo chipment after
Vidoo 3_,”]“[ Driver fabricalion and testing iz complete. Each is pachaged according Lo £C1Y Lelter 8010
AL Aulumaliv Liyght l’.'uni_rnl ang 2281]'”[_!. Process standars for Packaging and dardling guidelines. A11 valatad
Aplowalkic ﬁa'iln fonbral. dacumenlatian including assembly drawings, Parts Lisi, ABPL, Test Data, etc., is
Dairk Furrend © erns-:t;w ga;hertd and_held ina dacunénlat |on Foloer assigned specidically to each ascembly.
At Oulpul Volta nml?;: alatar. his tslver is ratained for refereace. An EIDP is prepared Tor each asiembly in
p 4 y - dviordanie wikth the requirenents of WS=2593176. RCA Q0 andg DCAS parsonnel witnass

[nput ¥ol Lage Pre—Requl atsr. i i i i i
Y F‘r!illl.ary n“?"amﬁ g ::f:.::?r pachaning, packing, and marking, and review the €I0P for campleiensss and

Oriver [syns Toss)
Tecondary Rectifiersyd Filters .
{cthange af voliage or loss of
Filberingl

A3 High Vultage Power Supply.

49 Tarpat Preamplifliar.

A1) Beam Curreny Requlatar.
Cathage BYanking.

A Shading Waveform Genergbor.

A4 511 tube

DLAS persanael wilness TW0 bullon-up and critical torquang.

e mmmetrmmen



REVISED &-7-8F
UHIT  _ TWC/AHI A
FhEA Wb, _ 1.12 SHUTTLE CCTW DHG N £294819-506, 503/
’ CRETICAL 17EMS LIST =
CRITICALITY L SHEET 9 OF 1a.__
FAlLURE HODE AMD FATLURE EFFECT
CAISE OGN EHD ITEH EATIOHELE FOR ACCEPIANCE
tmatfunction in the cawera ta cause | {11 Usable Lo wpea lens EAILURE MISTORY
.oLal Ioss of the active video sig- iris.
1ab gr yvideo inForaation Lhal will {2) Deyradalian uf pic— TOR — W25FS — Log #0400 - TVE  &/H AD5-501
iravide degraded perfarmance. fam- tura contant.
st sync and wertical blanking Descriptipn: Acceptance Tesk Failura
vignals are useable and not affected.| Wopst [asa: - Bax Lavel
Loss of misslan critical Vioration Environment
¥ vi deg Vioeo presentation rotabed appraximately 69 after vibratson.
£ Command Decode Logic. '
Conmand Ezecul ign Laqic. Cauge: Vidicon Yoke nut became laose during wibration.
Camerg a Twming Logic. .
3 Horizontal Deflect ion. Lorrective Actiogn: Heposition yoke, tightea nut asd add staking Lo sensor assy's
Yertical Delfleglian, poke i, ECW (BIOTIY issaed.
foecus Corrent.  Harizonial Align-
meat.  Wertigal Alvgenent. IDR - W2STE —Log #0412 - TYC 570 DD5-504
4 Blachfhite Clipper.
Caswna Correct ian. Pestripbtivag:  Acceplence Tesit failure
Aperlure CafrecLion. Box Lewvel
Snadiny LarrecLion. ¥ibratian Envirgnment
Widen Dutput Driver. Cw rutation al picture after ®F azis vibration, {Retesl of MW per TOR WIGTS .}
% Aualamatiec Light Contral].
Auotomat ic Gain Control. Cause: Honding af yoke {Al)} Broke Toose allowing poke Lo rolate during
Dark Current Compensalian. . vibralipn.
b OQutput Voltage Regulator [npul
Voltaye Pre-Regelator. Lorrective Actipn: Asseably pricedure vevised ger ECH CCT 600 (81073 Lo provide For
! Pripary Oscillalnr/f . better slaking of yoke.
Oriver {sync Toss) -
Secondary Rectiliers/ Tillers TOR — W2560 - Log #B414 - Tul S/H OD6-SD0)
{change of voltage ar loss of
faltering) Pescriplion: Accepiance lest Failure
i ihgh votrage Pawer Supply- lor tevel
largel Prasng lifier. Vibration Eneiropment
Il Besw Currenl Regulator, Ingul current dacredsed by 180 ma from normal input Corfenl during eibrelian in
Calhode Hlaaking. b LTS P
Id Shadriy Wavefarm Generator.
[4 511 Tobe Causg: Defective capacivar C26 on Al board.  Analysis indicated manuiacturing

delect - vagavitive etement ois logse 1nsioe metal case.

(oEregtive Actiog: Aemove ond reploce part.  Retested camera per PHO directive.
Capacilors ramovad from slpck and relurned 1o wendor. Releceale mamg

TCI-1Cr-24% for close owl aof 10K WESEOD.

(IR0 I} A i



REVISED 5-7-87

—u ror

UNET TWC 1l A
FHEA K 41.12 SHUTTLE CCTY WG M. 2 10—
. . CRITICAL ITERMS LIST -
CRLIICALITY e SHEEN 10 N |1 I
FAILURE HODE AND- FATLURE EFFELCT
CAUSE O EHD JTEM . ..__BATIOMAIF FOR ACCEPTANCE
A& malfungtipa in Lhe cavera to cause | |1)] Unable ta apen lens fATLURE WISTORY (Conkinued)
telal Tuss of Lhe active video sig- iris.
nal or viden infprmativn Lhat will 141 fggradation of pic- I0R - HO988 - Log #D432 - TW{ 53/4 005-501
provide degraded perdarwance. C(pm- fture conient. WOYHY - Log #D428 - TUD 5/H DOS-5D1
positle sync and verlical blanking
signals are useable and not affecied. | Horsi Case: [gzcription: Acceptance Test Fallure
Loss of wissien crillcal Bux Lewvel
g : vl deg T/Y Hot Envirgmment
A7  Command Dpcwde Lugic, * Cluster of wnle spoks 0 Jower Teft guadrant of display on btack field. Crazing

Commarnd Evevution Lagic.
Camera & Timing Lagic.

41 Harizontal fefleclion.
Yerlical Deliection.
Forus Currenl. Horizonlal &lign-
menl.  wertical Al rgraent,

84 HlackiWhite Clipper.
Gamna Correclia,
Aperture Correfditon.
Shading Cerreclion.
Video Dutput Oriver,

A Automatic Lighl Contral.
hatomatye Gain Coarrpl .
Oark Current Compeasalian,

o Dotpul Voltige Kegulalor Tnput
Wollage Pre-Reyulalor.

AF Frimary Oscallatorf
Orivpr (aync loss)
Secamdary Kectilerss Fillers
{ihange of wollage or Yoss of
{iltering)

&ﬂ High Veliasge Power Sufdply
laryel Preanpliadier.

_Jﬂ gean Current Regulater.
(ahpde Blanking.

Al Shading Wavelarm Generalor.

Ald SIT Tuke

OFNE

TR -

TOK -
ilR -

of cemont securing cover glass to Tiberoptics facaplate evident.

Lause: Stresses ¢xerted by potting materval during teop. extremes resulied in
de-lamination of the cover glass Lo ST Lobe banging.

[orrecCivg Aclijgm: mModified potting fimbues and Lechnigee wsed vn ST Lube

Cwiy. H2205530 moditied by ECH (B 20823, SIT tubes returned to manufadturer for
rewars al emcapsulakion. Yeadoar Lo perfarm Leng Lests on tube arigr Lo shipment
to bnsure (pwer glaze doesi ool shift, REF CCTY Osrectives COTV - (O] - OR4,
CCTY - 0) ~ .

W2F1D - Log #4385 TVC 54 dD9-ED2

Pre-Launch Failura
Bok Leavel Test
Anbient Envirvoment
Froblem répori W5C5-2001-0093 wisyal inspeciion of wnit al KSC revesled a
recested gin 31 in Lhe 1] cdumeckar.
flacstipn code Twnciian pin)

Descpiplign:

Causg: Errer oo manelactoring of Lhe conngclor pin It 15 0.045%" shorier in

Tenyth Lhan gther pins in connerior.

Cocreclive Actign: Remowe and replace pin 31 in X1 comnector: Test pins abidily
La lock inte maling coanector. Perform contact retentwon test Lo insure pin
is Jocking &% required.  leaspecl ko insure pin is oot pushed out of place.

WOdE1 — Log #049% - TV 13-502
WALIE - Lwug 40497 - IV OI14-5028

Qualilicalion Test Failure
Bor Lewe] {Gual. Hodel)
Ambsienl Enwvaroaewenl

Dol il v lpEn yntermit] eng .

Deseriplion:

Lpase, ST b Dow G ocunrem

4 -
TR

Agb



REVISED §.7.87

THEA NO.
CRITECALIEY

4.1.2

Fx

unly TYLIMR .

SHUTTLE CCTV WG KO, 22948 14.506 5087
CRITECAL JTEMS 1143 addB20-5p2
SHEET _ 101 OF _18 _

FAILUAE HODE AND

FAVLURE EFFECT

BATIONALE FOR ACCEPIAHCE

LAUSE 0N _EdD [TEH i
A malfunction in the (omera ko cause | (1} Unabde 4o open Tens EAILURE HISTORY (Centinued)
iris.

iolal Toss of the active widea si?-
nal or widea infareation Lhat wil

provide degraded perfarmange.

Cox—-

posile sync and vergical blanking
1ignaly fre useable and nol afFected.

1w

A2 Comsgad Necede I.l:n;i:.-

ai

&

EEi )
¥
up

L
L4

Lomnd [xeculian Lagic,
Camera a liming Logic.
Horizonlal Bellection,
Yertical Detleclion,

Fofus Curreat. Horizental Adign-
menk. VerLical Alipament.
Blach/Hhite CVipper.

Gama Lorrection,

Aperturs Correction.

Shadyng Larrection.

Yidea Output Oriver.
Arlomatic Light (ontral.
Automalic Gawn Conlegl,

Park Current Conpensation,
Dutput ¥olLaye Regulator Input
Vallage Pre-Regulalor.
frimary Docillalors

Driver {5yn¢ Tpss)

fecondiry Recliliers/ Filiers
{ihanpe a1 weltdoe or Toss of
filtering)

High ¥aliage Power Supply.
Targel Peeamplifier,

Bewn Current kegolalor.
Cathade Blanking.

Shating Wavelaorm Géneratpr.
S lubs

(2} Regradation pf prc-
fure conlent.

Lass af m1£siun critical
ikt

TorR —

10R -

oy -

e Betion: Remove and replace $IT. Defertive Lube rélurnegd ta
Lancajter for evaluabisn, Rasulbs: Tube Tailure verified,

WA31Z — Lag RS06 - TWC S/M Dd4-Ra?
Pescriotion: Acceplance Test Failure

Bow |ewel

Thermal Vac=Hat Envirsament

hpprox. 45 minutes inks (T/Y Mot} suak ab +125°F wigen
input curreat increased 710 w4 to BH) mA,

becave distaried and TVYL

Lause: Yake deflection il developed a thort belween
deflection windings at SQ0¢,
w5 reduced.

Corrective Agtica:

farlure.

horizontal «<nd vertical
The short was eliminated when Lhe temperalure

Heplaced defaclive yoke with new pari. This i3 a randam

WA622 - Loy MIS2D - TVC $/0 009-502
Dearriptiga:  Integrabtion fest Faiture

Bon Leveld

Ambient Enviranment

Cenler resolutioa measursd I0E & 100 YL, should be 0% man.
dppedrs 1o be intermitLent .

Cauzg: Transtormer T3 vn Ihe A7 Board had unpsual intarwinling capacity,
Causing ringing on Lhe serandary resulting in a slightly higher outpat valtage.

Auplitude appears

{ALrecive Adlipn:

te medswrrd readily.

Interwinding capacity 15 aot & paraneter sproiiico,
Transwiller T3 renuved & replaced.

Aor Can it
Arceplance Test screening

will delect this problem if presenl on slher anvis — This proflen 1y ronsidered a

candom failure.

YIFBL - Lug #0577, TWC S50 DIT-304
Acceptance Tesl | ailure
How lwvael

Ambient Lavirpmmend
Cacillations in wigon wetput .

Pescriphign:

buust:  PoOr proundiog in pro-asng.



FMEA NO. 4.1.2

CRITICALITY F

REVISED 5-7.H?

T TYE LA
SHUTTLE CETV MG KD 2294815-506 . 5037
CRITICAI ITEMS LIS) f2U4B20-0]2 00

SHEET _ 312 OF

18

FAILLRE MIDE AND

FATLLRE EFFECT

EATIONALE FOR ACCEPTAHCE

{ALSE U4 ENP JITEM
Yy malfunction in the camerd to cause | 410 Unakle to open lens fALLURE HISTORY iCantinued)
Letal loss of the active video $ig— iris,

11l or vidés informatiaen that will
wrovide deqraded performance. [am—
wsitle syac and vertical blanking

iignals are wseable and nob 2ffected.

2 Commang Decode Logic,
Cammand Execulion Lagee.
Camara a flmin? Logic.

3 Hurvzanblal Defleckian.
Werlicdl DelMeclion.
lacus Current.
menl,  Yertical Aligoment.

¥ Blachswtu ke Clapper.

Gamma Correctiam.

M erlure Carrectian.
Mizding Carrect ion,
Yideo Qublput Oriver.

th Aulomalic bight Cantral.
Aulomakic Gatn Coatrel.

Park Current Compensatlion.

e Gulput Wallage Requlalor Lnput
Yoltage Fre-fieyulator.

1F Frimary Qicillatoef
Oriver [sync Toss)
fecantary Rectilierss Fillars
lcnange gl wallage or 1058 af
liltaring]

1F High YolLige Power Supply.

D laeget Freamplidior.

L) Hegm Corrent keqgutatur.
Cathode BYanking.

112 Shadlng Haveform Generator.

M STT Tube

191K

Horizsntal A]igﬂ-

{2} Deqradalian of pig=
ture content.

Barst [asg:
Lozs of mis<ian critical

widea.

Coreecljye dclion: Unit rewarked te ECK CCT B30 for ground probiem.

TOR — w1120 — Lag #0578 — TV 5/H 020-502
MR - WI730 — Lag w0579 — WLA SN 0D6=K01
TOR — ¥Yla0q - Loy #0555 — TVE S/H O11-502

10k -

108 -

Oescvjption: Flight Failure Spacecrall Lewel
1WC S/N 020, WLa S/M BDR=3T5-3

IvC S/N 011 - STS-2

Coherent noise in putpul vides presentation.

iduse:_ Foar :undyctivl path to grownd taused by excessive onformal coaking and
dxrdalian of aluminum spacaers,

Cerreciive Actioq: Rempved escessvive conformal costing.
treated with alodine.

assemhly oi wnils.

_Spacers were cleaned and
Flow pragress report has been wodified 16 insure proper

YEObE - Log RO63D - W S/H D19-5]4

Pescriptipn: 1 ght Failure
5T5-4

Frablem reporl YIC5-0249
Ltermitient Paw/Till recet ommand.

Cawse: Problem could acl be verilsad thre extensive thernal tesling.

lorrective ACLign: Unit wpdaled from groop SO ta group 534 configuration.
Instruglrd Lesi divector ta cargfully moniter oparation of this canera during
retesting, tailure st1l} ool uot be verificd.

WEULY = Log KNG95 — 1W0 S/H DZ4-%0k

Fre-lannch Tost Failyra
dore Leveld

Amtrignt tovironment
Autamatic Lris goes from open 10 Clase.

DESCriplineg:

Cagze: Problem coutd anl be duplicated after ealessive 1esling.

Corrective Aclign: Heme - wnit returned e K50,

422 [ i"‘-" ‘q.r-irl



REVISED 6-7.87

LT T TWC LA
FrEA wo. 412 SHUTTLE CCTW DG 2254619506 5087
CRITICAL L[1EHS LIST 4Bz 0-a0z
CRITICALLTY cie SHEET 13 oF
Fall UFL HORE AMD FALLURE EFFECT
Case O EHD [1EM RATIONAIE FOR ACCEPTAMCE

A malfunciion in the camera Lo cawse | (1) Unable &p open lens FAILURE MISVORY (Conkinued)
total Togs of Lha aclive videa sig- iris.

nal ¢r vides infarmaLliaon that will
pravida degraded performance. Com-
pusite sync and vertical Blanking
signals are useable and net affected.

L'
AZ  Command Decode Logic.
Cormand Eagcution Logic.
Lampry o Timing Lpgic,
Horizonlal Def?ectinn,
Yerlival Deflecoion.
Foivs Current. Harizgntal Align-
menl.  Yertical alignmeni,
Hiscl #ibiale Clipper.
Camma Curcectinn.
Aperlure EorrpcLion.
Shading Correction.
Widea Qulpul Oriver.
Aukongl e Light Contrgl.
Automal e Gadn [onleal.
Bark Current Compentatipn. -
Mutput Yoleage Fegulatar Input
Wallage Fre-Regulalyr.
&1 Prmary Oscillalors
Drover [spnc Tous}
Socomilary RecLliliars/ Filters
{change gl ~volvage ar Tgss ol
liltereng)
A High Vollage Pomer Supply.
L largut Preamplilier,
S Beom Current Renulalar.
Cathode Blanking.
1g Srading Havefprm benerator.
19 517 luba

Al

L
i

a0k

12) Degradation af pie—
ture conbent.

Horst Case!

{os5+ of misslan critical
Al

TDR ~ H1735 - Log #0721 - TVL 5/N  H/A =506

roR -

LU
g -

Acceptance lest Failure

Ao leved

Ambeeni Environment

Hinh voltage power Supply SFH 2IME6 ewhibits intemal arcing.
epened to invesligale failure aoted en TDA-WOBE?D, Log #7852

Cauga:

Carrgftive Action: HYPS S/H 2046 was gne of erght units sanulaclured ynder
purchse order G-T@939-415)-00FZ8 by Murata Evii. Yhis problen is Yimited Lo
whiLls manufaciurced o 1982, ATl defective units have been screened and returmed
to Murala Erie for analysis and replacemenl .

Desgrigticn:
Thiz TDA was

Improper lead dress of high veltige Lerminal,

HOATE - lug AIF22 = TV S/ (2H-506

Acceplance Test Failure

Ambient Envirgmment

Hok lewel Tast

Approximately A7 secands after initial tern on, the ris clase camand would be
penerated by TV,

LEsCriptipn:

Leusg:  Internal shert in Lhe hiph voltage power Lupply 154 2046), which
gengrated spikes on the POR Line.

Lorreclive Action: H V.P.S. removed Trom TWD amd new H.V_P.5. installed.

lesls indicaled problen salv .4, Fawer tupply relurned 10 vendar for Evalualion.
Keler Lo TOR WITIG, Lug #7113,

The problen wis dilributed 10 ioproper lead dress od high vallage Lecninal .
Iheswe léads have been rerpoted and exkra insulalion agded at Lhe HY terminal

for dll new byidL umits,

WGBS = Lag #3046 TVD 57N DI13-506
H-nH22 - Leg AB742 TWD S/M BYI-506

{ause:

Lorrectivi Action: A1 Flight comeras cantaiminy Kb resisgor fabricated by ACI
40 Dated with cade Y813 will be replaced with new BNCED Lype resvatars From TRM.

Resictor Rb on ALG boarg, failed.
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CRIiCALLYY

FHEA NO. __%.1.2

ol

LUHIT
SHUTTLE LLTY DHG Hid . 45619 -
CRITICAL ITEWS L15% _
SHEET 1+ aF 1]

FAILURE HODE ARD

FATLURE EFFECT

CAUSE D Enp 11LH — EMVIMALE EOR ACCTPTANCE
A malfunction in the comera to cause | (F) unable ta open 1ens FAILAGE HISIORY {Continued}
toval Tosg of Lhe achive widea sig— 1ris.
na¥ or videp 'nfarmation that will (Z) Degradation of pic-
provide degraded performance. Com- Lure canlent. TOR - W6S17 - Lug #0746 — TVC 5/N 030-506
posile sync and vertical blanking i
signals are wseable and wob affecled. | dorsl Case: Bescrlpliou: ;c:ertan? Test Failure
T¥EC Loss of mission critical . h:;inz:‘[mircmment
4¢ Command Becode Lagic. video. Videa presentalian very aoisy when J4 cable is conmecied.
Command [secutina Logic.
Comgra a Timing to-giE. LM_ @ Sensor asgenbly clamp s)eeve shorted to chassis. Bmsuificient iasulalion
£1 Harizonlal OefFlection. coating un c1de sleave.
Veriical Dellection. . .
facus Carrent. Horizontal Atign- fucrective Aciign: Hew clamps were instialled. A1l pares in controlled stpres werg
ment . Vertiral &li L. vispeiied and a1l diserepant maleral rejected.
&1 BlachAdnite (1ipper. .
Goammg (preectipn, TOR - WBD2S — Lag BOPT0 - TWC S/N 022-506
. Aperlure [grreclian. Lo ,
Alwging Correcktipn, Descriplign:  [light Failure {675-8)
Video Oulput Oriver. pacecraft Level
&2 AuLwaglic Light Conlrgl. . : . .
Aulvmalie Gavn Conbrnl. Horizomtal streaking in picture garms when in black siratch.
Dark Turrent Compensation. : .
AL Output Yoltazqe Regulator Tnpuk Lavse: Incorrect shim insialled. Face plale shim shoried bo ground.
Yoltage Pre-Regulalor,
B} Erimarp Useillatars Lorcective Aptljgn: Shim remeved and correct thim iastalled per ECH-CCTASY. AN
g'iwer {syng lass) future TW's will conform ta Lhis ECH.
eceidary RecLifiers! Fillers
:r.h.mge of vuliage or losz of IMA - 8339 - Log #0929 - Tw S/H 033-%06
illering) - .
ﬂ Migh Voltege Puwer Supply. Uescriplian: gl.ce-{tamlze Tasl Tailure
a Taryel Preanphiliee_ ht Lewe
a1 hua: Eurrelilpﬂt'!}uld-tur. i Thermad Vac. Aabieat Environment
Cathode Blanking. Videa bocked in white £¥ip moda.
1 Shading Wavelorm Generatar. .
Als SIT IuEﬂ CAusg: Oefective Transistor QY6 om A5 Board.
Lorrectivh ACLion: Remaved 16 and replaced wilh new trangisior. b X—rayed and
4 dience pasticle was abserved.  Further analysis proved 1o be 4 loose and metallic
l-h;er.H:]ﬁ Cansidered to be rasdem Faylure.
DR - A00% - lay #0981 IWC S5/ 019-586
fescrigtion Arceprance lesl Failura
Lior Lewel
Vibration Envieunmenl
ik FasTed "™ awis wibirabron, picturs oo maniler obl whila
UI+iH 4-24
L B
- ‘ -



REVISED 5-7-87

o UNIT TWC/HLA
FREs MO, $12 SHUTTLE {CTV DWG WO,  2204B19-50%  Spa/
CRITICAL ITEMWS LISTF c2MBE20-507
CRITICALITY __ RS2 _ . SHEET _ | OF B
FAILLURE HODE AND TAILUKE EFFECT
LAUSE OH £M0 ITEH R&TJOMALE FOR ACCEFTAMCE o
A malfunction 1n the caméra wo cause | (1) Unable ta open lens EALLURE LISTORY {foniinoed)
tatal lasy gl the aclive videa sig- iris. ) -
nal or videa infarnation Lhat -i!? ¢} Degradation of pic- Cguse: Delective (F pn the Ad bnard.
provide degraded perfarwmance. Com- Lure canteat. .
Carrective AgLign: Produci Assurance analpsis revealed an apen transistar Q7. They

pasite syng and yertical blanking

vignals are wseable and not alfected.

(L]

ff Command Deigde Logic.
Command Execulinng Liyic.
Camera a Timing Logic.
Harizontal Daileclisn.
Vertical Deflection.
Focus Current.
ment . Verbycal aligoment.
Blarkihite Clipper,
Ganamg Correction.
Aperiure Lorreclion.
ihaging Correction.
Vided Oulput Oriver.
Autumatic Lighl Control.
dutamatie Gawn Canleol.
Dark Currgnt {ompensation.
Outpul Yoltage Kegulator [nput
WolLage Pre-Reguletar.
Frimary Docillators
Driver (synk loss})
Secondarcy Raclifiars! Fillers
Ichange ¢ weltaye or loss of
Tiltering)
Ihgh valtaye Fomer Supply,
Targel Freanplilicr.

I beow Cprrent Regulavor.

Lalhode Klanking,
aly
Al

&l

E

ERE

Sharding Havelorn Generabar.
SIT Tuhe

Horiaanlal Allga-

4

doral Caze:
Lass of misgion cribiral
videa,

TOR -

1DR -

found an exiraneous yald bond wire pesitioned %0 as Lo tauie a shart between the
bise leads of the dual bransisiors. Transistors wiih the same dale :
tode, plus all transistors wilh different data codes were X-rayed and na anonalies
wiere Taund. Concluded Lhat this was & random 1ailure.

W1746 - Lag #1024, T¥( S/0 O11-3D6

Pre-Launch Test Failure
Box Level

Anbreat Environmenk

KEC it 4C44p012

ALC and Gamma rontrols wntermibdent.

Mesetiplion:

Pan and LilL apération inlermitbent.

Inlermitetenl aperatinn of ALL ang Goema commaqde could qol be duplicated
InterpitLent LiT4 motian due to improper posilian

LBusi:
thru cxtensive thermal testing.
at right hamd camera slide.
Larrective Actipn: Shides were re-positiones per ECH-CCT 1178, Revest indicated
problem solved.

Returned TWC 41} ta "JSC" far furlher cvaluation of ALC/GARMA amatnely.

b0k - Lag #FiDs9 - IVC 550 D07 -6

FlaghL 1ailure

Flighl #41p

Evalualspn Test

TWC reluened Trom BSC far evalualion of while sbredks 30 vided gbsprvan
arbiter flight #110,

Lescription:

during

Cavse: Arcimg am wicinity of ground tab of face plale of SIT Lube S/H JAPOS .

Corseclive Action: Hemoved tube 5/M JBZ49 fram sensor assembly, opened % -B0809,
log #1105 1a Lrachk tube] tube returaed to vendor.
Insvalled new tube 1nta &ensor.

B-01468 - Lag #1085 - IVD 5/N D44-5bBh

Dricription: Acieplance Tesl Tailure
How Leswal
hiermal-Var Anbvent €nvironment
Mislorbed crvdio sceo an maniter.  Distaclion funsisied Yt i Lypes al noise,

Uty Dot cil aml random.
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UNET Dl /] A
FHEA WO, 802, SHOTTLE ECTY G N0 FEYTITE
’ CRLIICAL TTEMS LISF F2NgR0-507
CRITTCALITY &fe SHEET __ )6 = OF _If
FAILURE HODC ARD FALLURE EFFECT '
CAUSE O kM ]VtH BATIONALE FOE ACCEPTANCE

A ma¥lvnction 1n the camera to cause | {1) Unable to open lens FalbURE HISTORY {{ontinued)
tatal loss of tha active viden si?- iris.
ral or videe information that wil 12) Degradalion af pic- Cayse: HAandem noise i1 caused by poor grounding of the A% pre—amp. Modu)ateo

privvide degraded perfornance.  Come
pasite sync and warlical blanking
signals are useable and nok affeclad.

LA

Af  Command Oecpde Logic,
Comnand Execution Logig.
Comerg a liming Logic.

AY HorironLal Beflection.
Yertical Deflection.
fotus Turreat. Horizontal Align-
menl . vertice! AYigomend .

g4 BlachfHhite CVipper.
Gamma Lorrectvpn.
Aperture Correction.
Shadiny LarrecLiun.,
Viteon Ootpgel Driver.

B Automatic Lighl Cenkrel.
Avtomatic Gawn fomirol.
Dark Corrent Compensakion.

b Output Yoltage Regulatoar [npok
Yallage Fre-Regulator.

i Prwmary Oscitlalors
Orywer |agng Toss)
Secandary RecLifiarss Fillers
{change of woltage ar Jass of
filtering)

£ High vellage Power Supply.

A% Targei Preamplilier.

A10 Beam Curcent Reyolalor.
Calhadz Hlankiag.

418 Shading Wavelorm Generalor.

414 51T Tube

bbbt

lure content.

Horsl Case:
Loss ofF mlssion critical
vitkn.

TDR -

1R -

TDk -

noise &5 due ta AS bpard aperation.

Corraclive ACLi0A: Random anise problen was curod by cleaning ihe A9 ground
canneclions and the incarpuration of ELN 009485 - redundanl wire ground cenmection
ta the AD pro-amp.  Hodulated apise prablen was cured Gy 1ncorporaking ECH

E1773 10 the AS board which Timils the contrel vallage du Lhe AR high valtage
pawer supply. TVC Groanp nuaber was chaaged |rom 220481 0-R06 10 22048 14-504.

B-Z352 - Log & 1027 TYC S/H G13-%06

Pre-Launch Test Failure

Box Level

dmbieni Enwironment .
(Ref) ICAAZADG2} Movsy wideo, verlical Yines with low Tight Tevel.
W-ITH H
Cprrective Aclign:
WL - pog #1190 /K 09Z-508

Oesiciklian:

Faor A% pre—amplitier ground.

ECHM COT F237. Yrititen Lo aod redundant groung Tead.

Aipeplaace Tesl Farlure
dov Leval

Wibrati1on Eaviroament
Pertical naise pattera present ia video.

Description;

Lausg: Poor ground coneectian on AS pre—amplifier Boaed theo comduclive washers.
{geverLige ALLygn; i{H M1-9584 {Ground wire installation] wat inclalled in zansgr
ssnembly.  This [CH vngorporated in all previous pnigs presently bocated al ACA,
and 211 Aew g ld omois. -

BI516 - Lng #1174 — TV S/H D70-506

PFre—t gunch Test Failure

Uox |evel

Ambienl Faviranmend

Problem seport #DR. 3CS3I00 14
(valudte wiien a0tee prod | e

Pestriplion:

Capsi:  Poor qrounding ler pre—amp.

420 o "\.\d . ':I'l:..-'E

WL wepended on i mechanicel ground comneciion.
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FHEA W0, _ 432

CRITLCALIIY 22

UNIF _ _EYL/MLA

SHUITLE CCTY OWG NO. - 2P94819-5D6.508F
CRIFICAL ETEMS LIST 224670502
T

SHEET __ 1§ _

FAILURL MOGE aN0
—— N 11}

FATLIRE ETFECT

EATIOMALE FOR ACCEPTANCE -

o4 END ITEH
A malfunci10n 14 the tamEra 14 cauvse (1} ynghln ta apen lens FAHURE HISTDRY (Continwad}
iris.

total loss of the active video sig-
nal or wideo informakion Lhat wil
provide degraded perfarmance. Com—
apsite sync and wertica] htaaking
signals arc wseable ard not affected.

YL

s2  fommand Decode Logic.
fummand Execubian Lagic.
Camera a Timing Lagic.

13 Worizontal DeflecLion.
Vertical Deflection,
Fozus Corrent. Horizontal align-
ment. Varlicat Alignment.

W BlackMhite Clipper.
GCamma Cprrectian.
Apertureg Correction.
Shading Larrection.
Wideo Jutpul Driver.

2 Aotangtic 1ight Canlral.
Aubnalic Gain Cpatrol.
Qark Current Compensatian.

£ Oubpet Vollage Requlator [ngul
Yottaye Pre—Regulolor.

} Primary Oscsllatort
Driver [(syn Joss)
Secondary Rectifiers/ Filtews
(change ol voltage pr 1oss of
Fidtesing]

G High Vollage Power Supply.

D Target Preamplifier.

10 8eam Current Regulabor.
Cothode Blanking.

12 $hading Haveforn Generalor.

19 SIT lube

1Z) Degradation nf pic-
fure content.

Haest Lase:

Leze of miscian crilical
widea.

TR —
TOR -

I0g -

o -

Correcliye detien: ECN CCT-)237 way prepared aoding redundanl hard wira QFbund .
This ECN wias incarporated inka TVC §/N 820 and relest indicated problem resglved.
This ECN will be incarporsted inta 411 TEC's in Aracess.

COISY - Lag H242 - TV 5/M 074-508
A0S « Log K2B9T = TVC 5/N 024-504

Description: Acceplance Test Faiture

Bow Level

Anbianl Eaviramment
While ian spok wisable in center of raster. Tube Conditioning procedurs aperatad
in exceis of B0 Hrs. which, reduced spel size to 20-35 IRE. Lait aythorized ta
ship Lo MASAZISE far furiher evaluation. The sbove unil returned From HASA ikal.
FR-DA 3C5300321 with the 20-25 1RE spot.

Cowie: TVl bube aperated in a0 undtherized canfiguration or made such ag
{1} entended caposure ta bright liyht {2} Joss of cemora villages, {3} espased
to Yight withnut Tens assembly,

(orrective Acbipn: SIT replaced wilh new Lube. 004 Lule sent Eo RCA-Lancasier

fur analysis. Townd svlicon tirget burned. Mo rorrective action possible o

lube 544 103836 Tube toe be labeled as Ran=lkight, but may be usad in non-crilical
applicatyon such as for TV {rainer.

C4521 - fpg A2049 — WL Da4-%00
Deacription: Evaluation Tesy

Hoa Leveld

AmbienL Enviranment
Oulput af high woltige power supply OV with 6.0 Ydr cantrol vallage, shgutd be
approwanately 9 kv intermilient operatron, slighs rdp on buusing will prodece 9 WY,

Caugg: Analysis af failure undes invEsLigdlian,

Currgobive Aoligy: A
CEU — Lag #2042 - TVD /N ﬁdz—hﬂﬂ

Descesplivn: 11ighl Failure ST 50T {26}, Spacecvafi Lewpl

Mriny tike matevial on lens ar V0 naticed in widec presenlativn, alsa horizantal
Anlte vu peesenl m sukput videa.
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SHUTTLE CCTW
CRITICAL ITEHS L15T

FMta R, _ 412
CROVICALINY 2f2
TALLUE MNIE AMO FALLURE EFFELT
CALISE ON EWD 1TEH
A malfuactian 1n Lhe camera do conse | (1) Unahle Lo open lens
1otal lass af the aftive videa s5ig-— irs.

mal or video information Lhat will
provide ceqraded performdnce. Com-
poskte syac and werlical hlaaking
signals are vaedble and not alfected.

(L

¢ Command Decode lagic.
Command Fxgcution logic.
Camera a Timing Logic.

33 Horvrontal Deflection.
Vertica®l Deflection.
facus Corrent. Horizomlal Alige-
ment. Wertical ATignmead.

¥l Black/Mnile C1ipper.
Lamma Larrection.
Aperterg {orreckion.
Shading Larrection,
Vitgen Qutpul Oriver.

Ly Aukamatic Light Canlral.
Avtomats o Gain Contregl,
Gark Current Compensation,

W Outpul Weltage Hegulavor lopul
VolLaye Pre-Hegulator.

W Frimary Oscillalurd
Orywer |syne Tessh
SeCondary fectifFrersy Filiers
[¢hangye of vollage or loss of
littering)

W Haogh vollage Power Supply.

17 Target Freamplilyier,

130 Beam Correnl Requlator,
Cavthade Blankindg,

J8 Shading Waveloram Generatar,

9 511 Tubke

L]

(2) Degradalion of pic~
ture conleni.

Hursk (ose:

Loss af misslon crltical

yidden,

E&U.LIEE_I:LLE]_QEE' {Continued |

Lause:

determined where 1t came Fram.

{orrective Action:
initance af svCh rontamination.
be duplicared during 9 days of thermal cyclin
probable couse of the video naise was euterni?

42T

LW

]

r

UNDI T TWC/mlA
WG WO, 7254019-506 I07

29482050
SHEET __ 178 . OF 1§

.. . BATIDHALE FOR ACCE PTANCE

String rewoved with smalk brush.

String Tibe material was Found on fFaca of SIT Lwbe and could nol be
Harizonta] noise coukbd nolk be duplicaled.

This is the First reported
Horizantal npise in video as reported ceuld nat
and thermal vacuun lesting.
1o the IVE and wnkrnown gt this Eime.

The
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ST UNIT _ TWC/HLA
FrEa . | A.1.2 SHUTTLE (CTV OHG KO- -
CRITICAL [TEMS LIS L2182 =502
CRITICALTIY __2/% . __ SHEET _ 1B _ oOF 1&
FATLURE WOOE KD FAILURE EFFECT .
CAUSE OH [HD JIEM AAFZDHAIF FOR ACCEPTARCE
A palfunitipn in the camerda to cause | [1) Unable La open lens QPEBATIOHAL EFFECTS
total loss of the active video sig- irls.
rnd| or viges iafoemalion that will {2} Degradation at pic- . , ..
provide dagrided performance. Cam- Lure <onlent. Lass of video. Possible lass of majar mission abjectives 1F RHS eibon i5 required.
pusite syac and vestical blanbing
signals are useable and nod affected. ) Worse Case: CREH_AC110N]
fass af mission criticatl . . i
Tve N vides If possibla, cantinue AHS speratians using alternaiive wisval cues.
Af Cpmmand Decade Logirc. N -
Command Emeculban Lagic. CREW JRAINIHG
Camera Timing luogic. .
&l Horireatal Deflerdioa, Crew should be Lrained to use possible alternatives to CCTV.
YerLical Defleciion,
MLISLON CONSTRS INE

Focus Correnl. Herironial Abign-
manL. - Vertical AYigoment .
A4 Elach/White Clipper,
Gargd Coarrection,
Aparture Carreclinn.
Shading Carrection.
Videa ODutpul Briver.
- A Auolomalic Light Cantral.
Aulomnalic Garn Control .
Dark {urreat Compeasalian.
b Ouiput Woltage Reyelalar.
[npulL Yoltage Pre—Hegulator.
47 Primary Oscillatars
Driver (sync lassi
Sacandary Rectifigrss Filters
(change of wollage or Toss of
filLaring) ’
A Hiyh ¥oltage Power Supply.
a9 farget Preanplifier,
10 €eam Current Requialor.
Cathoda Blanking.
£12 Shading Waveform Generalor.
219 ST Tube

EE?EE poziible, procaderes should be designed so they can be accompl | shed wilkout



